Inhibitory CB1 and activating/desensitizing TRPV1-mediated cannabinoid actions on CGRP release in rodent skin.
Cannabinoid-induced antinociception relies on activation of inhibitory cannabinoid receptors (CB1) in the peripheral and central nervous system. However, most cannabinoids at higher concentration also activate excitatory ionotropic transient receptor potential (TRP) channels coexpressed with CB1 in primary nociceptive neurons that contain and release calcitonin gene-related peptide (CGRP) upon activation. Over a wide concentration range (0.01-100μM) we investigated the molecular action principles of the endocannabinoid anandamide and of the plant-derived Δ(9)-THC that can be prescribed for analgesia. Isolated rat and mouse skin preparations were used to measure CGRP release induced by noxious heat (47°C) and capsaicin (0.5μM), stimuli known to activate the capsaicin receptor TRPV1. At low concentration (0.1μM) both cannabinoids inhibited stimulated CGRP release by 34-65%, which effects were absent under CB1 block by AM 251 and in global CB1 but not TRPV1 knockout mice. At high concentration (100μM) both cannabinoids evoked CGRP release by themselves and desensitized subsequent heat responses, which effects were absent under TRPV1 block by BCTC and in global TRPV1 but not CB1 knockouts. A lower (0.01μM) and the intermediate concentrations (1 and 10μM) of cannabinoids were ineffective. Excitatory and desensitizing effects were not more expressed (disinhibited) in CB1(-/-), inhibitory effects not stronger in TRPV1(-/-). CGRP release induced by unspecific depolarization (KCl) was not modulated by cannabinoids. An incidental finding was that global CB1(-/-) showed reduced heat sensitivity, almost as low as TRPV1(-/-) and in accord with their behavioral phenotype. In conclusion, the antinociceptive potency of peripherally acting CB1 agonists is not restrained by opposing irritant effects through TRPV1 but by their own limited efficacy and narrow concentration-response relationship.